Differential proinflammatory cytokine responses of the lung to ozone and lipopolysaccharide exposure during postnatal development.
Age appears to be a critical variable in the ability of the lung to cope with external stress. Alterations in cellular responses associated with environmental toxicants are likely to modify the developmental processes. This would suggest that the timing and interaction between exposure and developmental events appears to play an important role as susceptible targets for environmental perturbation. C57BL/6 mice ages 2, 4, 7, 10, 14, 28, and 56 days were exposed to 2.5 PPM ozone for 4 hours or to a 10-minute inhalation of lipopolysaccharide (LPS) with an estimated deposited dose of 26 EU and examined 2 hours post exposure. Abundance of proinflammatory cytokine and chemokine mRNA were measured by RNase protection assay. After ozone exposure interleukin (IL)-6 was not detected in 2-, 4-, and 7-day-old mice; however, increases of 18- to 20-fold were measured in 10-, 14-, 28-, and 56-day-old mice. Macrophage inhibitory protein (MIP)-2 and cytokine-induced neutrophil chenocettractant (KC) were elevated slightly, with no differences between 2- and 56-day-old mice. After LPS exposure, IL-6 was not detected in 2- and 4-day-old mice; however, 8- to 10-fold increases were measured in 7-, 14-, and 28-day-old mice and approximately 20-fold in 56-day-old mice. IL-1beta was elevated approximately 4-fold at 2 and 4 days of age but was elevated 25- to 30-fold in 7-, 14-, 28-, and 56-day-old mice. MIP-2 and KC mRNA abundance was elevated 25- to 30-fold, with no differences between 2- and 56-day-old mice. These results demonstrate that critical time points exist during lung development to inhaled environmental pollutants and that differences exist in the maturation of inflammatory and epithelial defense mechanisms.